THE PROGNOSIS IN ASTHMA It is -not easy to find adequate information about the prognosis in asthma. The condition is notoriously liable to spontaneous variation, the disease is not always clearly defined, and most studies have been small, only covering short periods. In this paper I report a follow-up of 1,000 patients with asthma seen by me over a period of more than 25 years at the Royal Victoria Infirmary, Newcastle.
MATERIAL
These patients were all referred to me by their doctors since there is no hospital asthma clinic. Some had attended the ordinary medical outpatient clinic before 1935, but most came after 1935, and the first 1,000 who had completed adequately a questionnaire about their present health were chosen. Only those details which were clearly recorded at the initial interview were used in the analysis.
When this series started, specialized psychiatric advice was not readily available. This may have been an advantage since inaccuracies and misleading results might occur if there were a comparison of psychiatric diagnosis in 1935 with psychiatric assessment to-day.
The patients were given an explanation of the disorder, reassurance, and an account of the remedial measures available. Emphasis was placed on the part which an individual patient must play in his or her own treatment and on co-operation in physiotherapeutic procedures, and a reassuring and reasonable attitude was adopted. Parents and relations needed this; it always included 'debunking' the asthma bogey, since I dislike the pretence that the condition is not asthma at all. Other remedies, medicinal and specific, were advised as seemed wise and feasible, anti-allergic hygiene was included, and experience alone dictated treatment.
DEFINITIONS
BRONCHIAL ASTHMA.-This is a condition characterized by recurrent bouts of wheezing, mainly or entirely expiratory, with an associated variable degree of difficulty in breathing and of expiratory obstruction. Although the intervals between these bouts are often symptom-free, yet a ventilatory defect may sometimes be detected by special methods (Engstrom, Escardo, Karlberg, and Kraepelien, 1959; Strang, 1961) . If the asthma had symptom-free intervals it was considered intermittent, and if wheezing and dyspnoea persisted it was called continuous. These terms are purely descriptive, and are not intended to carry any particular significance such as is implied in extrinsic and intrinsic asthma (Rackemann, 1950) .
At an international symposium at the University of Groningen (Orie and Sluiter, 1961) it was agreed that " asthma refers to the condition of subjects with widespread narrowing of the bronchial airways, which changes its severity over short periods of time either spontaneously or under treatment, and is not due to cardiovascular disease." My definition is similar to this, though I have used clinical language so that intermittent and continuous types can be included. An eosinophilia was not regarded as an essential finding (even though eosinophils are found with greater frequency in the sputum of asthmatics) since its presence did not confirm the diagnosis, and its absence, particularly during bronchopulmonary infection, did not refute the diagnosis.
CHRONIC BRONCHITIS.-This is a condition with cough and phlegm persistent throughout the winter or throughout the year, with a minimum duration of two years. The absence of other diseases of the lungs is implicit (Ogilvie and Newell, 1957a; Fletcher, 1959 (Fagerberg, 1957; Flensborg, 1945; Baag0e, 1931 (Fletcher, 1952 There is little difference in present health between the sexes (Table II) , and such difference as there is is not significant. Since sex did not appear to be a factor in prognosis, and since in all subsequent analyses men and women showed negligible differences, they have been grouped together. The outlook in those patients with the onset before 16 years of age is much more favourable than in those with the onset at 16 or over (Table III) . This has been noted in other series (Rackemann and Edwards, 1952; Unger, 1945; Flensborg, 1945) . When Tables III and IV are placed side by side, the good resemblance is evident.
A further study of the intermittent and continuous asthmatics showed another point of wide difference between them. A negligible proportion of those with bronchitis when first seen were intermittent, while those asthmatics without bronchitis were evenly divided between the intermittent and continuous groups (Table VI) . Perhaps the most important figure is the last, which shows that 53% of non-bronchitic asthmatics developed bronchitis over the years. The seriousness of this will be seen when we study the influence of bronchitis on prognosis. Table VIII gives the net gain in bronchitis for the whole series and shows that the original position is nearly reversed. Whereas only 30% had bronchitis when first seen, 60% had bronchitis on follow-up. when first seen: in only 13 of the 54 was chronic bronchitis of the adult type present. These 13 patients are of interest since bronchitis is usually thought to be progressive, and it has been shown in this series to have an unfavourable prognostic effect in the asthmatic. They represent only 5% of the total who were bronchitic when first seen and 1.3% of the whole series, but they are significant in that they indicate that even wellestablished bronchitis can sometimes remit. In a study of bronchitis in Newcastle upon Tyne (Ogilvie and Newell, 1957b) it was found that 5% of male and 9% of female bronchitics considered that their health was improving.
The other 41 patients whose bronchial symptoms had cleared up were all young and were mostly first seen as children. In 20 of them the condition was one of recurrent bronchitis (see Definitions). These illnesses are treated nowadays by antibiotics, and in 12 patients this could have influenced the outcome. The other 21 patients had childhood bronchitis. There were only 133 of these recurrent and childhood bronchitics in the series, and since 41 improved, the recovery rate is high (36%), which is unexpected in view of the tendency of the asthmatic person to develop chronic pulmonary infection, which has been shown so clearly in the present series.
I attribute it partly to the fact that these patients were all children or adolescents, and partly to the antibiotic treatment which at least 12 of the children had, but I think that some other unknown factor or factors also played a part.
Those with recurrent and childhood bronchitis who did not show this recovery mostly developed ordinary chronic bronchitis, except for three who acquired bronchiectasis.
Three hundred and forty-eight of the 1,000 patients showed evidence of allergic sensitivity (Table XI) . This is 35%, and is only a little less than that observed by Rackemann and Edwards (1952) , who reported 40% in their series of 688 patients. This suggests that the criteria of diagnosis in bronchial asthma used in the United States may not differ so widely from those applied in the United Kingdom as is often thought. The prognostic influence of allergic sensitivity is seen to be quite moderate. Those with allergic sensitivity do a little better than the others, but the difference is marginal.
Treatment by desensitization had no effect on long-term prognosis, although usually the immediate result was beneficial (Table XII) . This (100%) is in line with the experience of McAllen (1961) , who studied the effect of treatment both by the subcutaneous and by the endobronchial routes: those who improved were found to have returned to their original condition in about six months. The conclusion must be that whatever part allergic sensitivity may play in the course of bronchial asthma, it is not a factor of major importance in long-term prognosis. It also seems as if desensitization as a means of treatment plays only a minor role in the determination of the health of the patient in later life, effective though it often is in the short term.
DISCUSSION
The chief difficulty in discussing the natural history and outcome of the asthmatic state is the wide variation in approach, in diagnosis, and in classification which is to be found in the extensive literature. I have made reference to the literature only when essential, and many important contributions have been discussed briefly or not at all. Vaughan and Black (1954) (Table XIII) . Flensborg's (1945) Table V ). When the intermittent and continuous groups were compared, the incidence of bronchitis was initially much higher in the continuous group, and was almost negligible in the intermittent (see Table VI ). The incidence of bronchitis and bronchial infection in the whole series (30%) is close to the estimate of Cooke (1947) Fortunately, bronchial infection need not necessarily lead to deterioration, although it usually does so. There were 54 patients with bronchitis and bronchial infection who were found on follow-up to have lost their bronchitis, and with two exceptions these were in the A or good health group. The proportion is 98%, as high as, or higher than, in those who did not develop bronchitis at all (see Table VIII ).
A breakdown of these 'bronchitis losers' shows that in 41 the condition was recurrent or childhood bronchitis. These 41 recoveries in 113 cases of bronchitis in young persons support the view that the outlook is better at this age than when bronchitis develops later in life. Antibiotic treatment was intensively applied in 12 out of the 41 and may have contributed to their recovery, though this does not affect the conclusion since antibiotic treatment was given to numbers of the chronic bronchitics also. Table XIII shows also that even from chronic bronchitis itself recovery is possible, though it is infrequent. Neither allergic sensitivity nor the desensitization treatment given seemed to affect the long-term prognosis (Tables XI and XII) .
This study suggests that if we can prevent the development of bronchitis in an asthmatic patient or can relieve him of it should he acquire it, we shall do more for the patient than can be done in any other way.
SUMMARY
One thousand unselected patients with bronchial asthma have been followed up for an average period of 11 years, with extremes of 33 years and three years. The average period from the first symptoms to the date of follow-up was 20.6 years in the 562 males and 22.3 years in the 438 females, with extremes of 72 years and three years. Since throughout the analysis no differences were found between the sexes, they have been grouped together.
Terms used, such as asthma, chronic bronchitis, childhood bronchitis, age of onset, etc., have been carefully defined, as have the descriptions of intermittent and continuous asthma. The present state of the patients has been classified as A (good), B (fair), C (poor), and D (dead).
Early age of onset (before 16) and intermittent asthma were associated and had a more favourable prognosis, while the childhood bronchitic had a better outlook than the adult bronchitic. Intermittent and continuous asthma have been compared. The incidence of bronchitis initially was higher in the continuous group, and the tendency to develop bronchitis over the years (present in all asthmatics) was also greater in the continuous group. Those with bronchitis were in much poorer health on follow-up than those without.
This suggests that the presence or development of bronchitis in an asthmatic is a serious complication of unfavourable prognostic significance, and conversely that the lesser tendency to bronchitis which has been found in patients with early onset, and in intermittent asthma, is the reason for their better prognosis.
The presence or absence of demonstrable allergic sensitivity and of specific desensitization treatment has no obvious important influence on long-term prognosis.
Of 113 patients with recurrent and childhood bronchitis initially, 41 were found to have lost their bronchitis on follow-up, whereas of 191 with chronic bronchitis, 13 had lost their bronchitis. Fifty-two of these 54 'bronchitis losers' were in good health on follow-up, suggesting that the loss of bronchitis is as favourable a feature as the development of bronchitis is unfavourable.
A chief object of management in bronchial asthma should be the prevention of bronchitis, and the chief aim of treatment should be to rid the patient of bronchitis should he develop it. Other factors are secondary, though important.
